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l i* a -> X x .mc & t . 

t. mm^it&t. 72 v7\ziiTz>ffi&wmmt<Dm 

il^ftg <h 7 * y f K *ft -5 If fcfefpffifl <h £ m fi T -5 

^aa> e> tu * * n-s MEHH£fcft t ttEBtefpffift t 
T.. «wrFa*ba**8Heu m^-r sn^a^L 

$&Sffm#a<fc> 

A*£n**»&*5 ! -i'**?a*>W;:**U ME 

gji^a^L^S^A*/'^^-^ <t LT^fBA^lil 

£ ^ri" -5 d <h 2: #1* i f -5 ff a ri> L W A -> * x A . 
Csi*^2] mE«?a#>L3fett0>IMgrilMl#<. IB* - 

mmm^mfrL&mwm^&izT. 
®t-r^>»*^ i icffi®rom^a^b#A->^xA. 

[It*«3] itftE*?3frL&tt<Z>ffl*ltiMl#<. 

ME^a^bBStfta^aK'-c. 

* -r -a c t t -r -s ss*« i .KEtoifa^ u # 
[^^4] mett?3ft>utt&®Mii0iiMift<. an* 

wiam^ m& i,3i«JUti*a»c-c. 

a#> ujf av^ta. 

ficwr-swttWffiMtcHfljftEaufcmTa^u** 
tt**flsj*T**^a*»bWtt*ffra*a*Rtt. f^eg 
sftttfa* L»tt*ti»E*8i#a^A*-r4 c t 
^wtRfraw^ncEWro^a^nfA-^XT- 

A. 

CS*« 6 ] MEttttSffrsft^atf. 50 
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n -a m?- a a* u sta k j& u a a t n taifs^ l * a 

frLW AfSt. 

sflES^a^Lff AHfttlCfcfLT, A2jSn*7*s/£ 
/ 17 ^ - 9 \ ZfB C T 7 * y £ © 3£ a £ IH S5 L T 7 * y 9 

£fi£#a<t> 

WB7^y^S nfcH*lc*f LTM^aa* UOlftlH SK 

atrEA^HfttirEa^a^ lj$ Ai»i£ttKt •& n t 

T-rfu-r >5*y ***tHa-r*#7-:*'j$i-si#a<h. 
tc *t i, t& a * tut mm -m ©*s m urn & * 7- =f u -f > 

: Fa^n*«sic7 , ^y^ic»-r«»ttw««6saE* 

tti*a»S*tHT* title. JWEHHSefcMftaT^U 

^ a*» nnt«ttit#ftt 

Ai>X7"Ao 

[sS*S7] ME«*tt**«*S»C*l»T. 

y^^sic. w^a^ucttiHtssssm-b. ^m^x 

tCflz^U. HKS&fl:flEfttHaT4^a£. 
7^y^/l7^-^tWE^Hi*7 i -^^e., 7^y^ 

r m * -r * mttifffi fern m #a t . 

m^a^ U <h MEHlt$ft:K t WEWtt WfBil t * 

**t* it*»t<!:f4i»*a 6 icEfcflDa^afr l 

7? v7'i7*-?\zM-fz>mihmv>m&$:m-fM%. 

[»**9i ffiEHttffaentai^a^. 
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mmmztitfetz z. t 7 e«©@ 

•^a^LftAfcBWcJfAU m^a^bi*ABft!£ 
-5 tf»ii> b If Af a t . 

*nE«^aa»L#Aii*»c*tUT, A^^ns?^'^ 
/ ■? 5 * - * t - jk 1; t 7 * y v © 3$ a £ m m b x 7 ? v 2 

Hfltay * v 9 snfcHfcKfcf Ltifi*^ b©&ffl£i* 

WE A-aHflttttE*^ a*> L#ABIflk&H:«-r * - t 

tcio. m^a^bif A^«toT*i;5Ha*{bc9S'& 

H£»ffib. IS^tit Lttii WSiSMiiai 
fit. 85IHA*ia«©«p®fi«:ffl-ff UT^J^d-U IC» 

at. 

^^'J-O^^Stc. Si'S^l/Sgt 
MEBR«fcft t itfrE7* y £ tcM-T SfttlFfliM t CD 

T-a#bi*tt«£js^at £t*:***t-rs« 
[«#3ii 1] wEw^a^ixWtt^flR^a**. 

ic^u HR*fls«*m*r*fat, 

T^-v^/t^^-^tffiTE^m^^-^*^. -75>v>7 

ra*-r*i»ttw«s«[jna*at. 

ff a*> b3£g t ffiEBJt$fcft t ftlEWttSMffiffi t * 

€r^r-r«>rt^afr*89*JBi 0 icEi£©m^a^ 

[m&s 1 2 ] MEHttSFffifairmf a#. 
7 * v 0 n v * - 9 \z tt t -a & m me> m& & «T 19 

ti*jicm-r*ctt»«fr*ii*«i liHtffltfi 
[R$g 1 3 1 fflEHttiftiBfitgu^ a*«. 
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<=>. ffiEfcffi^J&<&5L$^ffi£U:tfc-5fl&E7$'-.y £ 

ttiMiii«e*3e-r*ctt«F«tr*»*9ii ike* 

b}? A->X^A£3 >fc?;i — ^ — ±i:*It5fcftffl 
yp^7A*E»Ufca>hra.-^**R*iDBll6ftE 

b. i)rJ l J-f>T7^X£Hi*ti.fai, 

t. I»*Mt. 7*y^K#t5ittff«It©B 
«SE*bfc« : f-a*>l/1*tt*£*WbT*5S. MEA 

timm.<D ti 7- =f u -r >x ^ ^ kjc b x MEm^ a** b 
A**nfc«^a*»b3iflEic»j6-ra 

i«fgt. 

WE»«f a^WEtB^a^L-SSKSffl^lL.. KEfff 

20 #a*» 6 a * a n-s mEisii^ae t MEittffit f 
AAsnam^a^ixttflEotuBWWfc*^* 

34«»aif at. 

AAsn-Bafeii^x-^sm^a^LicjeKiL. me 
•MM^a^baiasA^^^^-^tUTmEAAia 

f^lC^Em^a^L^Jf AL. Ifl^LJfAIttL 

TiBAtifat, s^A/trwieJcanim^a^nfA 

jtf m#9(i 5] M^a^uaaet, a«*^«t. 7^ 

«*a^A*-r *« : Fa^ Ll*tsfc^fg^^^t^ 
a > tf i - ^ ± \z m m $ -t*- -5 st *e> © ^ a y 7 a & e a l 

[tt^sfli 6] a^-a^Li|ttt^^e£^B*n>ei- 
^ ± I m $ i± -5 it £> © y n ^ 7 A 2r E & b >t n > tf zl 

-prfmfrtv'inmttfie.mMmz&^x. 
40 xtiisnzMiti&^mm&nTmfrisiz&WkL. xts^ 
n&m^mfris&mzfovtz&g.xmmm.=t-mfrv$:x 
timmiz&AL. «T-a^L#Aia«**j«-ra« : Fa 
^ujfAfat. 

ME«fa*> L*fAB«K*tbT. A^^tl-ST^-yf 
/ 1 5 * - ? t c & U T 7 ^ v 9 © 3* S £ HI Ii5 b T 7 5> v if 
S-HfTb. 7^'y^SntIM46£t57^y ^B^ 

WE 7^ y 0 $ nfcH«tC» LTlfl)5> b©«lttJSra 

*. ^tb^ssrm^-r^s^a^b^tiif at. 

5<? l»EA*H«t«lE«Ta36»U#AB*tttttr*;:t 
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n**tuu iBJi*fl:«tLTm*r*iim*fls*ira 

MEHK^tflE't ME 7 * * 0 K*hT Z> BttSMEfifE t <D 

^a^b^tt^^^^gt^^A.T^^^n^mTS^ 

b^ttSEff J*glg«::3 >¥n.~?±.[zmm2i±Z>fz#><D 
[0 0 0 1 ] 

\z&misTmm\zi$ a-t*, m^mfrvrnxi/^^z 

[0 0 0 2 ] 

a*. £<D«<o«^jS*>b#A>'A7-A 
tt, WA«**BB¥9 - 1 9 1 3 9 4^«K>;*:*t r l 9 

97^12^, 7-f • -f — • f — • b^>1f^> 

a >X • • -f^—S^n-fe-;/ .SIP-6 

S12§, 1 6 7 3- 1 6 8 71 (IEEE TRANSACTI 
ONS ON IMAGE PROCESSING, VOL. IP-6. NO. 12. 1997) j 
tCTK^tl^ct -5 \Z. Jr—'rjj:. m%teE<to : T4 ¥9)V 

m^\z, *ff*BflM8fti:*aftatjawtbTffl^6n 

[0 0 0 3] I10H ME&Bmif*±Ctt&E£ittK: 

E«*nfc«£*©«^»36>b#A«-e*s. n&ftga 

HI 0 0 Ott, A^HftKJtbTDCT (Discrete Cos 
ineTransform:««:31M Sfcte, DFT (Dis 

crete Fourier Transform ; (Btl^—U xSElft) *ff 

i7if a«i oont oooj&^hia^ 

LMT'tfAl, «^aW>b#A«««R*i»««R3C 

M1002 ^ma-r £<> iK«ittft%tft» 1002 i±, 
-?-?t$\mi o o i A^6tti*sns«T-a^bi*Aa 
««»«;:** u o o o-cfffenfc**© 

[0 0 0 4] &tc. A#H«tt* 
*SC««l 0 0 OKAASn.' MiW:*HTDCT 
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*fcttDFT3^fTt>n*. fit, »&nfcSE*«R 
tt, v-^#ASl0 0 1^^$n5o v-^^AS 
i o o ith *»«S<o:fc#£<0*#^:fr*>s«^S 
^bcD*atrai;NHc!)jRt)ifffttatRb. *fa*^ 

[0 0 0 5] 

[ft-1 ] 

^ v' = v + CCx 

[0 0 0 6] 
[0 0 0 7 ] 
[»2] 

v'= v(l + otc) 

[0 0 0 8 ] UE\Z$t~DTmTmfrls$:WX-?Z>o 

[0009] »6nfc«^a^b#A**«»ttas»« 

S5c^&ihjs& i o o 2'\m#£n, ::t, wuct&iz 

[ooio] m^as^bSASia^iiiR^ftii:. i^a 
JO. 7-^}fA81 o o i^*sns«fa^L8S 
*#'<-r*t, «^ia*b*f AH«0)IBft*Yttt**< 

[0011] 

mw*m&:i>£v£-?z>mm] b*>b&a<s, .tab 

/tS£5fe©* J F-i8^b#A>'X^AT«, «^jSa>b3SS 

[0012] ^odssh, ol— tfj&ijgajctt^a^bM 
g^niit, tfa*^*}fAnfc6T*5, se* 
©tfa*L#A->xfATit «^a^bifA»c«fco 

^ T^!y^^»bT«h*<Z)SflE<Z)iHtt«r#"rs<Z5 

a^w^a^bssfttcwbxstbfcSTbAv mm^m 
^s^bsssftft^-rs^t^T^^^o/t. 7 

^^^tCMT^HttH, tf^g S7*y 
t'^SKORtttW-rSfiO^SWIBibttWntf, IE5StC 

[0013] g"j©a*»i, ja^m^a^biSftttiaift 
fct/La^F-ai^b^stHR^fb, z^^k^t 
50 Tcoi®«tc3affl-rs<z)ttfflitT*o, ko«jB*«^jS 
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[0 0 14] #5gnj©BMfi. a— WXJilr&Umtk 
[0015] 

[■*HS«ft-r*fc»©*a] #Sgg<l©if a^LffA 
» * x =f 'J -f > 5* y * X K J& U Iff ji *»b £31 

«?u a* an&«^a;frUB*fc#jE-r 
£79 y 9 ic*f-r-5fflei¥ffiffl t ^ai^-r z>wm^®. 
t. ffiESW^a^ffiffim^s^baasmau ine 
aw»#aa> s m ^ a n« miBBit^ft & Batewei¥ffi 
nt^e.. A^an^m^s^L5igco$(i*<jif^(cSo* 

rfAbf-^&L. ffiEgjgtgf S^UBiSSA^A^- 
^.fcLTfflEAaBWKliHrEmfa^USifAU ff 

[0 0 16] Av-X^-Mi. «f 

£aal. MEWTa^LMflEJitm^afctJUT. nit 

[0017] *^^com^a^u#A->x^A«. ff 

a*»U3»aE«DM»«HltbT, 79 v 9 fC*tT-53c£:tt 

•»«©isjui*Aau we^a^baftHLW^at: 

[0 0 18] *^©Sf a^Lff A->XT-.Mi. if 
raS<h©A7>X£*^T3S<%-tttffi£f£A2)L. ml 

•5. 

[0 0 19] ^fSWCDftf a^b#A->XT-A{i. if 
a^LSRt. i*»ft*t. 7?-y?lZ*itZ>mm¥ 

fa^LWtt^f^fififtBSRit. ffrsan&M^a^i, 

[0020] ^wwo^a'^i/WttaiffjaE^Btt, a 
aan*s»&JM*«s« : Faa»u=sE»u A^an 
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^•^aa^ttfticjB&fcttftTMEm^ai&iLtAa 
h*k:i*al. « j Fa^u»AH»«:*fifc-r*« : Fa^ 

LfAfii. IWEVFa^LffAHfcKltfLT. A^3 

$ n -5 7 9 y 9 1 1 5 * - * I Z C T 7 9 y 9 © & ffi * H 

ST^y^SM^JsK^ai, fWET^y^SnfcHfcfc 

f3*»l/ftUJ#St. 8ftEA*H«tSliESf a^b# 
AH^^it^-r-SCtlciO. ifi*L|fACJ:oT 

J]-?Z>wn9HtmWtii^Wc£. .ffiEAftBtt©ftttS« 

fa*»u«aEt©»*#to-&tc»LT*manfcME- 
s©&m£§*£#T-J' | j-r>^y^x. tf-s^i/S 
7 9 y 9 *-9 ZLizmm^T&ftm&'&ib. 

v * K»-r *wttwiGii*iWEtfttti*0» 6'HEta-r* <t 1 
« : 3 t a*»b«aEtiWEia**Yb«t8aE 

7 9 v 9 \z tt T -& H ttfFfiEM t © »J6 Htt * «f if a 
[0 0 2 1 ] #*W©«f aa>L**tt*ffri!t*!ttt. ffi 

stf mfrL&i±&±i&¥&\z&^T, 79y9n^^ 
mfa^L34«. *^^'j-r >^-v^xstc. « 
f aa>L©*iHi3*s*K-u tttMs^-^ftmar* 

«fa*»L/a*t«»EHR*{bflEt«rEWttWfli«[t* 

[0 0 2 2 ] *KW©« : F-a^L«#tt*fpj«SllB. 89 

EWttwttfiiirai#a»=ist»T, 79<y9* ; 7*—9\z 
^ mz&&z.t\z£^Tittkwmm : $:n-m-?z>z.£&¥fm 

[0 0 2 3] **W©«f a*»b*tt«f^rit««tt. M 
E»ttW«tt*lH*afc:*sn-C. 79y9*?*-9\z 
»-r**ttl*©«l»t3SfrHft*»6». 1WE*IH*^** 
b * l» tt£t± «t 4 iftfE 7 ^ y 9 A 7 ^ - 9 © EFbI 

[0 0 2 4] 

mwommcowm] x.\z. *%wcDmm<z>MMiz'D^ 

50 THiBfc#BaUTW«BKBlWr*. 
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[0025] iai z&m-tzt. *%w<D-mm<DMm 

[0 0 2 6] latCfe^T. ^x^f'J^SSPl 0 3 11 A 

1 0 l'NtB^J-rs. #«[S@1 0 IIS. t>y-zH)ftM%t> 
1 0 3A^fflA3ns*fJU-f >x^^XlCd;oTffl 
U5S£jSStRb. m^^L^g»ttJHPl 0 OA^tB*; 

ts^a^bttflEJuaan o o^aia-rs. 

b&g?3¥ffigBl 0 014. a^rftflLOD^a^b!!*** 

sbi o iA^m*$ns. ^-om^a^b^gtc^-r 
a^uiiflESttsuTfi^a^LfliAai o 2^ma-t 

•5. tTfS^bif AS81 0 2«. fflJaii*?-**^ 

a^wcscau « : pa*»L/»*jicHian o o^sw* 
an*«a« : Fa*»L.a«t?« : ? : a*»L«riimici*A 
u « j pa*»bifAHffc*ad*-r*. 

[0 0 2 7] 01 I'^-rm^aA^btfAi/X^A 

[0 0 2 8] A^lS^ST^^r^Uroa^K,!: 
b, Kfiwa^UcD^n^'n^a^JU^ >x-y;?X 

k (=1 K) «^a^blf AB# 

icm^a^bttKtLTftOWSiits (m) (m = 
1 M) ttS. SfS^l/SKtt. ffll>5i 



/0 



*0 
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^a^bjf AT;P=f'JXAtCfe?¥bT^*D-5^. tfl 
■fcHSHTMflKAMMfcU ^nftlffllS: s (m) 

ttMiS:-fn^iT.D (k, m) , V (k, m) 

r. 

[0 0 2 9] Hft#BabTW«iCKWr*. 



[0 0 3 0] A^Sflfc 



a^rf'JttSigB 1 0 3 

ffii o 3-m. mmoftWi 

lC*^t»TA*H#A<<»:«) 



fflJl 0 3|*|T'te. fcx^UfflfcJI^^A 

4\f.j-4 (SJ«Htt*j«»o=*¥^«) men 

-5. 

[0031] *T-=fu»a«i o 3*^tB*^nfe*T 
=f'j-r >x-v^^tt. tisiioi'\A*2n5. # 
*agmi o itc«, ^a^u-f >^-y ^7,tc*fbT. 

ffMntttwwrtjHwtesEbfcmT-a^bi******* 

jftTus. a^zfu-r>^>^xktc*fr-5mT-a^ 

b#tt««. Si l tcr^^o 

[0 0 3 2 ] 
[* 1 ] 







T9 i-tt 


8(1) 


D(k. 1) 


V(k. 1) 


s (2) 


D(k. 2) 


V(k, 2) 








s (M) 


D(k. M) 


V(k, M) 



[0033] mmmm i o i -c\t. m^m^L^mw-ih 

»1 0 0^bifI?5vlMs (m) ^A^^n^i# 

ti, *f^u»a»i o 3^bffi^£n*:#7^u< > 

U HWS&ftAD (k, m) tWttffffittV (k, m> 40 
[0 0 3 4] «^a^LaffiffUiaSl 0 0X11 At)W 

Z (/n) = (1 - fl )(l - D (A , m)) + a V (* , m) 



[0 0 3 5 ] 
«3] 



[0 0 3 6] CdtC, a \Z, O^a^l&mfzTo l~ 

d (k, m) (DBfmmn&itm&'bz^&ii* -tut> 

(k, m) tt, lfi^l^g^tO)H^^<^: 
cfcoT. 1-D (k. m) <hV (k, m) tt h 



50 



[0 0 3 7 ] ^il, H2S:#BaLT, «^3**L3£«» 

man o o (owifc&mmzism-tz. 

[0 0 3 8] ^a^bSSftCD-f >7 f ! y^Xm«r 
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10 1l:tf»^Lii*s (m) fOgStl 

T#?agei o i*^a*$nsa»*fbSD (k, 

m) tm&Wmmv (k, m) ift«*i&tf Ut7^ 
5 0 1). H«ftKD (k, m) *«ffF#|RJMi 

D 0 «kO/|N3<, *>T5, WttfffflifiV (k ( m) #7^ 

ftlE^£ Uf7^5 0 2) . ddTr, W^EJUIDO 

-tfrtf, &3(£>gtfj&i|fcftftffL Uf^5 0 3) , Z 
max^ltZ (m) OltSltKtS Ufy^SO 
4) . f IT. Z (m) ^ZmaxHifteil Zma 
xfCZ (m) ^f^A-r^t^fetC, 

L&S?0>ffis (m) ^Smax^At^) Ufy^5 
0 5) . fcU ^fy^5 0 2O*ttS:»tfc3&*^fc 
XT7^5 0 3^b^T7y5 0 5 ^T^ffll 
y-T^o XT7^5 0 4TZ (m) j&*Z 

ma XcfcO/hS^&StfX^y^S 0 5 GOMJSft A* y 
^T^. flT, m<M^if'5*>H'>c (Xf 7^5 0 
6) , m<M(Ot*H m<Dm& lfzWm^l-T (Xt~ 
7^5 0 7) Xf'^501 'vHS. m^U(Dm^\Z 
tt, Zma xCOfl^O T&^<h*5;^I^ (Xf7"/5 
0 8) , OT^^i^H Smax^iMfl^l?! 
StLT, «fS^l/»Affll0 2A,ffl* Ufy^5 
0 9) LTM^^Tf^o ^fy^5 0 8T, 

Zmax7)i0i:fLl^l:[l ifS^USStUT 
58W&ffi#»5£T£& ^ £ l> 3 T ^- A SriL— tf tcM^ 
Uf7^5 10) LTUTt^ 

[0039] n^-a^uaaeiraBBi ooj&^mjsn 
*sft5. « : PiS^ix»Aa8i o 2t?tt, A^/snsa 

masi o o^6WAsns*im^i/»*tt*. 

[0 0 4 0] m^ig^lxff A7;i/^'JXAH 

0»*tf, f$M¥9- 1 9 1 3 9 4^'xi 
ffl^Xltt H 9 9 7¥12^, 7-f • -f f - • -f- 

• H5>1f^V3 >X • 3j"> • -f * — y^ p D-fey>'> 
^ SlP-6#, ^12^ 1 6 7 3- 1 6 8 71 

(IEEE TRANSACTIONS ON IMAGE PROCESSING. VOL IP-6. 
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no. 12. 1997) j tc^an*:#it£ffli>*e:£*<T# 

[0 0 4 1 ] iiiE^m^S^LttAv'X^AtC^^T, 

£ 0 cntcJ:D, «^j8**L#Afc«fcoT£i;5iIIR# 

[0 0 4 2 ] ±m<Dm^r&frl>>'X7-I*\Z&\,* 
T, 7**£K:#TS*£S«fl!>IB*MlVo ft, tfi 

* fcU rL— y- # ^f&rt>*B3£L^:t»«'&{ctt, ^a65£ 

[0 0 4 3 ] £fz, ±mcom^mfrlsi/Xy L 2±lZ$=>^ 

ft^"r^fi^f*ttfflaT*5»3 ^co/n 0 ^^-^ aft, 
v2\ztt-rz>M&<DEiE> £ftfi*rr*a>ft, ol— tfos 

[0 0 4 4] SSlCtt, iBK5eft<DffF®t|S*«Do , 7- 

[0 0 4 5] ^(c. *KI8cD«iO|IS6©»ffi^T>liTH 

40 [0 0 4 6] 0 3$#St5t, *fgBJ<2-^J£cD^ 
tlT(DlfS^U}fAy7fA^$nTl/^o 03 

©a^a^LjfAv'XT-ATtt, Hioa^a^ujfA 

yXrAiQfiSl 1 0 1 (OA^to 0 fc#*S3£g 13 1^ 
t£^£n, ISSli 3 lCi^S^Lfifttg 

MSIl 3 2d*B!«snTt^^, HlCDv-A^A 

[0 0 4 7 ] H3©yXfATIl «^2Sj&> L«M4«f£ 
1 3 2 K*3HT\ **f JU-f>T5/97i:»L 

50 tM^tagii o l^masn, wmmmi o itc 
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[0 0 4 8] *»c; *58M«)fll<0*l(S©»tlH^t>TH 

[0 0 4 9 ] H4 «r#Ba-r*«h. #389JG>--S8J6<Z)JBiB 
t LT<£>STa^LJ¥ Ay^fA^^nil^o 13 4 
bm^a^LJf AvA^ATfci. 0 1 (DnT&frLft A 

mmzn, ssi:. tasii5ii:A*sii5 2# 

&^£n, A*««l 5 2lC»4IH»«tff 1 5 3 3&«»«S 
[0 0 5 0 ] H4CDyXfATH H3<D^Ar-A<©« 

^a^LWttSfPJS** 1 3 2 ^«a-r*««t*ii 

5 3(**&^$n^o GStttti 5 3tcfe^$nfcm^a 
^b»tt«tt, aasii s 2&mcTwmmwi o 1 
tcA^j^n, i«stio ltcsi^n^o 
[oosi] ^i:, h 3 nst^a^ u»tt^ 
mmm 1 3 2 {cH-rs**w©^i6<z)«ffiicoviT, ia" 

[0 0 5 2 ] «f»^ LffASB 2 0 0(1 Sa&a^— 
^£^&U A^^ns^iS^bKffitO^jg^L* 

SB 2 0 1 ^mt)-tZ>o 79y9&fr$t2 0 1 tt, ®T*a 

^u#A§P2 o o^^m^^ns.m^a^ujfAHKtc 
&m<Dm5-<Dy? v 9 s^aa* Lmxmmzti lth 

frU 7*y£3ft&H»ft«^a7&>LttHJ»2 0 2-x 
i±S^T£ 0 «^a*>btttH«2 0 2tt. 7*-y^*fT» 

2 o l^e.asAsnsji'y^snfcitti^LT, « 
^a^Lif abb2 o o^sm^snsii^a^bffAia 

«iA*B«£*>SiB**fb«**ffiU «^S*L» 

tt^^^g^2 o 5^m^r^)o *5=-=f u»aaB2 o 4 

tt, A^HftSa^UK^SLT, *-^rf 'JAM >^ 

A^m^a^L#tt^^^gi5 2 0 s^m^-r-So « 
: F-a^b«ftt**«ss2 0 5«, tfa*i«mas2 0 
2*^ffl*sh*ttffltt*t 4 mTmfris&mt. 79 

v9n=?*-9h. HR#{fc;»*tHBB2 0 3*^ttiAS 
n§I»*ftii, *f^'J»fiS2 0 4A^HJ*3n 

t©wffi*« : Fa*^«Ftt*i:UTm*-r*. 

[0 0 5 3 ] &tc, H5©«^a^L*fttSfPJ««B<B 
,[0 0 5 4] A*iIIi&<Di&£: I <fcU I tfccaA^illflfcCD 



(8) 1 1 - 3 4 6 3 0 2 
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*n-fft*A*iH«a>-f >¥y9 7s i (=1. . . . , 
I) TESU-r^o 7^>^^7^-^^^)l^ 
x (j) (j = l, . . . , J ) fT*. 

9X$>Z>* tf'T^tJ-t >T7^X k (=1, . . . , 

K) , «f83i^8lSs (m) (m=l, . . . , 
M) , Hf»*fb£D (k, m) , 79 y9lZ$l-?Z>ffi& 
WflfiffiV (k, m) teii(f}lE(Dffi9Tft*o XilM 
m i i:»n*f^^>fy^*k (i) , HH* 

/<? <bfi£d (i) t^-To -hTzny-iy^yZTsifi 

k, ifS^ia^-Or^^X^m, 7 9 y 9 K=j 
^-^©O^y j <D«t#OttUHS**y (k, 

m, j ) , ^m*^r (k, m, j) TSt. 
[0 0 5 5] *tC, H&#flBUT»aitClft^-rs, 
[0 0 5 6 ] A^fil^ i liif»*L»A« 2 0 0 ^A 

A^an-safea^-^&iBT-aj&^nc^ft 

L, A^^n^ifg^iags (m) 
LT. «^a^L*Bli«tC#A-r-2)o CCtfflt^tf 
i^bHAJ^^UXAH HI 1 £Acte^3, 0 4 
^ ^a^bffAffil 0 2Tfflli5*>^<hH— ©Z;Urf'JX 

at^^>o WTa^b^jfAsnfcHiflfefim^a^bj* 

AH«<hLT\ HH*{tSS2 0 3 i:7^y^llfTaB2 0 

i ^a^^ti*. 

[0 0 5 7 ] 7 9v9Wnm2 0 ITU WTa^UJf 

^y^snfcH«tLT« : ?a^L*iaaB2 o 2^m* 

"T^>o 79v9(D&m$. %ttZAJ]2nZ>79 y 9/^5 
* — 9 x (j) CctoTftS^ns, 79 y 9 

tm^ttmu 6 a, 79y9<o/^ * - ^ niit^^ 

^ ««©g*S>' *«>li««liPf*tti»<OP SNR (Peak Sig 
nal to Noise Ratio; tf-^fS#*MS#Jt> .2: CD Sic 

**«^-a^U#Aia«^(rMiP3n-6. 79v9ifl 
i£:*;t8'h& bH 7 9 v9 (ton?* — 9 HiS^f&'h^fg 

*^^tt-?-ntcffis-rs»tc)it), 79^9^5* 
t LtiBsshfcfi^oit^sfcttti/jN^ @^a 

;^L»AB«lC»LTfTfcn*. 
[0 0 5 8 ] 7^^^^ffgB2 0 l^bffi*^n§75' 
•^^nfclWt «^a^b«HU8B2 0 2^A*'S 

^ n, sTa^Lottffi^fTtons. «ajicffl^*«^a 

^Lttffl7;WJXAIt tfS^ltt AgE2 0 OTi 

t^nfcfc^tw^-rsa^a^uttuiT^zf uxat 
afea^nfcmT-a^b^tttBTSfcttstf 1 * 

tf, 0. SUE, OtlCHCBSUiAtS. 
L^tBgP2 0 2^btB^J^nfcT : "r$'^®^a^Lit#tt 
^^^g|52 0 5-\A*$n*<, 
[0 0 5 9 ] *fc, «T-a^bttttJBB2 0 2H ffl^ii 

5^ *T r "-^^« : pa^LttaiBS2 0 2^t>A*sn, 
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^fgHLT^Tfecl;^ fit, Hrp3rt>Ljf 
AST* AUfcSaftii*.^-^ 

[0 0 6 0] AAi»t* : Fa*l»A»2 0 0*>SfcB 

PSNR«-*\ Xtt ri.9 9 5*8fl. 5" U 

ky # 3>*^ S4 9*, 1 0 7 8-10 8 

6HJ IB*<0. «*»ttft#*LT«*f*WbfcWSN 
R (Weighted Signal to Noise Ratio) Srffl l>£ £ i# 
X$Z> 0 XiR Ti995^12^. - -f 

h^>ifi7va >X • • It— *y 
y • Y> K • yXfAX • 7* — • h'^^F • ^ juV 
— , iCSVT-St, S6^, 4 6 7-4 7 61 (IE 
EE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO 
TECHNOLOGY, VOL. CSVT-6, NO. 6, DECEMBER, 1995) j & 
£1:: 15*3*1X^5 J ND (Just Noticeable Differen 

ce) n=r-mfris#\mmkmmm<D&&tfij n 

£7 [0, 1] f?Z>£* WAtfPSNRSfflli 

£if£rl;:te, HifiicDPSNRfii 

*jt) sw*iT, 06 (a) iz^T^vtzmmz^-o 

X, !I«*<fcanc*SIT*. 06 (aXOa, bibT 
H M^«a = 2 0dB, b = 5 0 d Bt^-5«*ffl^ 

m^ime (b) ©H»^«toTHH*ftaE^acsi-r 

5>o 0 6 (b) (Dc £ ITU c = 1 0 Sr-fflU 

2 o s^m^sn*. 

[0 0 6 1 ] A*H«tt*^i/U»a«B2 0 4^&A* 

$n^>o *f^u»a«2 0 4©ifpit hi* 03, 

04 co^t- rfu ttmffl i o 3 ti^six**. AJimmo 

[0 0 6 2 ] «±51i^fc0 5 0« : fa*L»tt*4rt8 

■Tfttonsfflatt, i k<z)A*ia« i = i , .... 

I *n^ttK»LTff;bn*. fit, 

i CWLTH tfS^lSSs (m) £m = 

^n^>o fbt, — o(o«T-"s*^L3aies (m) tc*fL 

Xli, T'9y$n?* — 9?L (j) = l 



(9) 1 - 3 4 6 3 0 2 
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J <0 J 119 KSffcS-tfX* iSEOjiaa^fTtetiS. ZL<0 
.fc3lCLX#&nfctttti«*y (k (i) , m, j) , 
flffiS^LSSSs (m) t^Of7^Xm. 7* y 

^a^^-^x ( j ) .<t*©-f >7 £ yt7x j . .mm&it 

fid (k (i) , m) , A^zf'J'f >jyWk (i) 
[0 0 6 3] ^tC, « : f-a^L«rtt3S*rica5 2 0 5 \zr3 

\,*x* m&m^TmfflizmwS'&o 

10 [0 0 6 4] B7tt«^»;d*L»te«£jSS2 0 5 CD £ 

6tttu*sj|[UiUTHttw«sffl[»a»3 o 2^tu*-r 

»flfifiHLffiBB3 0 2 tt, ^/t^^-^tttffiiB* 
*l|-«3 0 0A^ttSASn5fttH*(!:*5, T^^lC 

20 nr^m^mmm^^mi,x. ^-^^^gp3 o 3^n 
x y ? x r <t iz m u £ H Jt #ffc s t Btt . 

[0 0 6 5] #:tc, H7©«^jga>U4$tt«£ritBBa>» 
ff^o^XiftWT*. 
[0 0 6 6] «T2i^bOttttlie*y (k ( i ) , m, 

j ) t*tttt&jiUKff-3E3 o o^AA^n*. 

^Suml (k, m, j) ( k = 1 , . . . , K, m = 
1 M, j=l 'J) tL, *7^=f U 

< >x-y ?xmzmm<DVc$k$:fi<y> h-r^fc^cosa^j 

*N1 (k, m) ( k = 1 , . . . , K, m = 
1, . . . , M) t-TS. «JflB«ffiTtt, Suml 
(k, m) , Nl (k, m) ©(i*4T0*it'V Ft 

^ (i) (hifS^lSgOT'^XmtJ^-^/^ 
^-^OO^^y^X j t^tti^Sy (k ( i ) , m, 
j) fc**A*Sft*<t* Suml (k (i) , m, j) 

. (Dimz^ih^y (k (i) , m, j) wmnzti* s 

urn 1 (k ( i ) , m, j ) ©tt^SESrSn*. Sfc, 
Nl (k (i) , m) OfiStl 1 ^JPff 3ft, Nl (k 

m©5^ j ©^aEffrs«'&tt, Nl (k (i) , 
m) <Dffi©JES»tefT*5tlfc^. m= 1 MT^ 

sns-r^Toa^sA^sssEt i = 1 i<d 

so -^^xom&t j = i . . . . , j x^n^-t^x(D 



(10) 



ft* T^TCDm, 
[0 0 6 7] 
[»4] 
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Sum\(k y m y j) 



[0 0 6 8] KiO, #k, m, j lC*t*r£&tB^ r 
(k, m, j) tfgfflSh. BttI¥ffiffiS?mgB3 0 2^ 

[0 0 6 9] »tti¥«iii:ffia$ 302 &tB*sm* 

W-8B3 0 0^e>lH*SnS«ai*r (k, m, j) tcS 
tJ^T. 7>y^(C**-r*»ttWflB«IV (k, m) 

uB ^-^Sc^gn o 3^aj^-r£o iHtts¥fis«SEta 

3 0 2 <D»f£©#«tt»i«-r-6. 
[0 0 7 0 ] M^ld (i) tt, HH*{b* 

®ftSP3 0 l-\A^^n^o HK5eft»*n-B8 3 0 1 n 

>x^x^(rft§t£ru #a^n^»o ia»*{t»«:m 

ttt^t»©iEMSSum2 (k, m) (k = 

1 K, m = 1 , . . . , M) , *^^'J< > 

2 (k, m) (k=l, . . . , K, m= 1 , . . . , 
M) <hT£>o «J^«ffit?tt, Sum2 (k, m) , N 2 
(k, m) <Dm%±X Otflly ht^o i#Bn'<0iII« 
KttT3*7^U^>^^Xk (i) tSfS^LS 

<h, Sum2 (k (i) , m) ©fflfc d ^JPff^tl. S 
um2 (k (i) , m) <Z)ffia*5ESrSn*. N 



70 



^0 



( 



(k 
i) , 
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(i) , m) C0«tC l*<JP»Sn» N2 (k 
m) ©ffl^MSJfSns, m=l, .... MT 
^Sn*T^T<0«^ig^L3iflE<!: i = 1 I 

[0 0 7 1 ] 
[ft 5] 

Sum2(k f m) 



D(*,m) = 



N2(k.m) 



[0 0 7 2 ] \Z&0, ftk, mtcwrsanseflsKD 



(k, m) iflWOi^ti. =r-9\ 



;3 o 3^ta^^n 



[0 0 7 3 ] x-^tt^BB 3 0 3 Til, RttffFff ttff tti 

g£3 0 2^6m^^n^Wttl¥tffIV (k, m) HI 

(k, m) t, tfl^lggs (m) £££<ha6T, 
[0 0 7 4] ^tz, 07 K^Tfi^WflBfiBltiBB 302 

[0 0 7 5] 7^>y ^A 0 ^-^ x£iI^WtC^{b£-& 

Xk, i^g^LM^-f >T7^^mO)<l:^07^7 
i7/t7^-^xtC»"rsttttS*S: r a (k, m, x) <h 
■?&t, I*fttfJ!ftw (x) SfflliT, a*fl9^tt 

[0 0 7 6] 

[ft 6] 



V(k,m) = \~ w(x)r a (k y m,x)dx 



[0 0 7 7 ] tCctoTWttlfffifiV (k, m) 
£ e a^frfttHftw (x) H\ %t79y9n?*-9yL 

\zM-rz>&mm<DMi±wmmv (k, m> ^©s-s-srft 

5£-f£o ^fbfe^gTli^i/^^ BttI¥ffifBV (k, 
m) <D]s>iS& [0, 1] OKBttSCDTSnH fi 
^ttttHlftw (x) fi, 

[0 0 7 8 ] 

[ft 7] " 

J w(x) dx — 1 

[0 0 7 9 ] *»fc-r«t3Kl"r-B. 

[0 0 8 0] fi*#ttH»w (x) <Df&m** 79 v 9 

7*-*a*JStf«Afc6tf, w (x) *H8 (a) (D£ 



^m^X\ 7 9 y 9 rt? * — 9ifimr&te*>\t, w (x) 

&m?t&ms (b) o>&oizx = KDtgizm^mzt 

£/t> 0f#<O7^y i7^lHieT> 79v9n 
? * — 9*miB&t£Z>\i.* w (x) S:0ilx.tf0 8 (c) 

TimSKfttSBl:. 9 0«<of&»©ft*<oiHltett. 
50 iZZ©ftffiTO)IeIIE(C»-rs«m*tt, IBlOftflE^lt^a 
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mzuo. ms (c) ©jg««s^-e*5. 
[0081] acic. ±aiLt^?£ics^^T, mmzm 

tt»«fl[V (k, m) ^«CtBt-^*ftlC-3^Ta?^^>. 
[0 0 8 2] ^ttJ*<i:L,Tf#6n-5W«7^-y^^7^ 

x ic*rr«»t*H*-cnfc< . ni*«ift7^ ?/ 

(j) (j=i J) icft-r^fSro 

sfci a*M»tn«cw (x) fe. tt*©xK 

:t, H 9 HURT.* -SC. K1KM&ffift>£ffn«l(i&ffi(l:: 
iZTPvirn?* — **. (j) OlBiMtHHHJ: 0+»«B 

V(*,m) = fy(;c 0 + 

[0 0 8 5] Tififla-C**. cfcoT, «C8T**-5iHtt 
I¥ffiffiV (k, m) Sft^^rfiJ-f >-ry^Xk, «■* 

[0 0 8 6 ] ZKZHfrSCtt, Z^y^A^-^£#:£# 

lit, 7^y^»c»T*tt^Wft»ttWflB«[*j|cai-r 

*fc», 79y{7rt7*-9x (J) coatf*»Cj;Slt 

1 r°° 
V(*,m)=-J 



(11) »HJ¥1 1 - 3 4 6 3 0 2 
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(x) ^I2teLT*5<o fit, £<0Hfttt£fflt>TSr 

[0 0 8 3] 09 (a) Jc^-Tra (k, m, x) £St 
nWlfcSt^r' (k, m, x) tL, M^tttt 
HStw (x) £tffn;££>fi{ybfcM£$c£w' (x) if 
10 %>o «*{t<0fl:H£x = xo , xo+Ax, xo+2A 
x xo + (H-l) Ax£T£<h, J»6tt, 

[0 0 8 4] 

[*8] 

HAx)r } (k 9 m, x 0 + hAx)Ax 

*0 t^SM^SI^Tt), Httl¥ffifiiffmgI5 3 0 2 (0 

[0 0 8 7 ] Jfcfc, H7lC«-r»tt»ffillJ|CffiBB3 0 2 

tc£>^T, i»tti¥«ffl«:»ttS-rSgiJ«)*i*(C-3^T|}i^ 

[0 0 8 8 ] ±j£<^*fei|^^tCbT, T9vt?n?*' 

fit, 
[0 0 8 9 ] 
' [ft 9 ] 



T{r(k y m,x),a)dx 



[0 0 9 0] l^ol, ^f^'J-f>77^7k, ST 

(k, m) £:£a£>3 0 d^fCLt^S^ch^^T^^^A 0 
5* — ^K^fiS"!?**). T .(x, a) \t 
[0 0 9 1 ] 
»10] 

[1 (x>a) 
10 (x<a) 



T(x,a) = 



1 



40 



[0 0 9 2 ] T4x.6n^2MStT^^o -niCct 

[0 0 9 3 ] 
[SH] 



V(*,m) = — 2£r(r'(*,m,Jt 0 + /iA*) > a)Ax 

^ A = 0 



"T*o »1 lCOWttl¥«fflV (k, m) £3-*fx^'J-r 5tf -^1^3 0 3^|iSAt§o 
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[0 0 9 5] d©#i£te. &tiimtfM<fc2> 

£T. *^JH&£B&Lfctt&fHllitt©8tti 

[0 0 9 6] «±, *^Otfa^LtfAxXfi>a 

[0 0 9 7] *fSW©S : f&*>LifA->;*.7 L A2fctfST' 
a*>L«*tt«fejS««**ST*&*©:/n4f7A*«2 
AUAilBftliflctt. ±i£©gSfeL<«->7.xA©1S&fig 
* n > tT a. - 9 tfm.fr t 0 *fr WIIE £ ^ □ 9 5 A H5§ K 

f Di? (Dtmmmzt?,®-? z> ~ t tcj: ^ rusts r £ 

[0 0 9 8] *fc_hEB*a#tt1i— A'gBft^lcfit*. 
£n3A-F^X^&£:©f2ti:3=gTfc&<. HtCl£ 
fBM^atc d © a > If a - * :/ n tf 5 A L T*5 # 

[0 0 9 9] 

**W©S»*tt. a-tfatttfrllHSUfc 

[0 10 0] A^a^Sr*^rf'JSlC»^ 

[ia®cDffi¥^csiw] 

[01] #^©MI 1 ©^©^©^a^^T* 

[B2] 0 1 ©«^iSj&» U3SflEfftHffl 1 0 0 ©ISf££iJi 
93-T«>fcJ&©:7a— 3=--v — 
[0 3] *KW©JB2©*ifi«)»«oypyi'HT?* 

5. ' 
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[0 4] *»^©m3W*iSfi©^S|(D^'P-y^0-pib 
-5. 

[0 5] H3 0«fa»L(»1t8MSll 3 2ffl3II 

[0 6] HK#ffc«©*UiK:ffllr>*HR©«S*THT 
*£. 

[0 7] 0 5 ©fTFaa* L#tt*£e£ffi 2 0 5 ©*JE© 

[0 8] Td'v ^©WttW«itJ|Limcffl^***ft»tH 

/0 ^©{ajSr^-TSTifeS. 

[0 9] fcffi45©s#{t©0«*>K-r0T&*. 

[01 0] "«E*©VFaa>W* AS§©fisj^*-T0T"* 

-So 

[??^©iffiHj] 

ioo m^^u^ssmgB 
1 0 1 g^gg 

102 m^mfrisWAffi 

103 . 

i 3 i mmmm 

20 1 3 2 .«T-Sa»H*te*fft«8« 

i 5 i mmmm 
i 5 2 xfjmm 

1 5 3 f2&j®& 

200 a^sa>ujfAgB 

2 0 1 7^«y^*ffflK 

2 0 2 Ig^jg^L^tBaP 

203 n9^{b«irtuffi 

2 0 4 #T-=f'J#*ffi 

2 0 5 m^S^L!t#14^^B£gC 

3 0 0 &mt$£*?|-ffi 

3 0 1 HK*{b»*StgE 

3 0 2 Bttl¥ffifil^mg|5 

3 0 3 ^ — PVt'SU 

3 0 4 *T-a*» bWtt**JSS» 

iooo mwisamn 

10 0 1 T-^ffAgB 
1 0 0 2 jS»«ifiaaiSlgB 
1 0 0 3 ITi^LJf AS 
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m i ] 
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m 
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[02 ] 



X 
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rJ 



D(k,ra). V(k.m>g)gt^ia>J» 



m=nv+l 




[0 6] 



M 
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U 
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(14) 
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[i3] 
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100 



as 
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a^ss 
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132 
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a 

L 



m^a^L 



[H4] 



m^-a^uia. 



103 



100 
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^ A 




UK i 






V 


It 



151 
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a 

AN 

L 
1$ 
A 

en 



s^y-a^u 



w(x) 




(a) 




1 

(b) 



-> 0 



0 90 180 270 360 

flJSC ) 
(c) 



(15) 



1 1 - 3 4 6 3 0 2 



■[H5] 



200 



mm. 



203 



201 202 



205 



204 

V4 



m 

fit 



[0 7] 



ttttt 
*3£ 



A A A 

3O0 



302 



^7T 



301 



304 m^as*^tttt&£fifc« 



303' 



I 



[0 9] 




x(l) x(2) *(3) x(4) 
(a) 



x(J) 



0 
xO 



\ 



Ax 



xO+Ax 



x0+2Ax St#S* x 0+(H-l)Ax 
(b) 



(16) 



1 1 -3 4 6 3 0 2 



1000 



1003 S^jSl^L 



1001 



10O2 



